
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
19

1 
95

3
A

1
*EP004191953A1*

(11) EP 4 191 953 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.06.2023 Bulletin 2023/23

(21) Application number: 21212438.2

(22) Date of filing: 06.12.2021

(51) International Patent Classification (IPC):
H04L 12/28 (2006.01) H04L 69/14 (2022.01)

(52) Cooperative Patent Classification (CPC): 
H04L 12/2801; H04L 12/2863; H04L 69/14 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: InCoax Networks AB
802 91 Gävle (SE)

(72) Inventors:  
• SVENSSON, Thomas

80257 Gävle (SE)
• HULDBERG, Johan

80265 Gävle (SE)
• TIAINEN, Helge

13970 Stavsnäs (SE)

(74) Representative: Neij & Lindberg AB
Pedellgatan 11
224 60 Lund (SE)

(54) DATA COMMUNICATION IN A MOCA ACCESS NETWORK

(57) A modem (Ml) configured to operate in a Multi-
media over Coax Alliance, MoCA, access network,
wherein the modem comprises:
a combiner (58) having a coaxial interface for connection
to a coaxial cable network and at least two frequen-
cy-separated southbound interfaces, SBIs;
at least two MoCA chips (54, 55), wherein each MoCA
chip is configured to operate a MoCA access link and
comprises a MoCA northbound interface, NBI, connect-

ed to one each of said SBIs of the combiner, and a data
SBI;
a link aggregation switch (57) having at least two switch-
ports connected to one each of the data SBIs, and a port
to a data communication interface (59) for connection to
a client device for communication at a client data rate;
wherein the MoCA chips are configured to operate sep-
arate MoCA access links at different MoCA access fre-
quency bands over the coaxial cable network.
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Description

Technical Field

[0001] The present invention relates generally to data
communication over a coaxial cable network, and in par-
ticular to control of such data communication in a MoCA
access network.

Background Art

[0002] Since television became a commodity in
homes, hotels, offices and other buildings, coaxial cable
(coax in short) networks have regularly been implement-
ed in such facilities. As a result, a large percentage of
such facilities built in developed countries during at least
the last 50 years are provided with coaxial networks. Pro-
vision of signal access to a building has been accom-
plished in different ways throughout the years, from the
early solution with a local antenna receiver to wired cable
TV connection, and later optical fiber networks. Still, there
is a need to distribute access within the building, for which
the local coaxial network may be used.
[0003] Multimedia over Coax Alliance (MoCA) is an in-
dustry standard alliance developing technology for the
connected home. MoCA is a layer-2 transport protocol
enabling distribution of content over the existing in-home
coaxial cabling. MoCA technology is e.g. used as an in-
home backbone to guarantee wireless connectivity.
[0004] In a MoCA network system, a dedicated MoCA
network management device is connected to the coaxial
cable network of a building complex, and to an external
data channel, such as a supply data cable or an optical
fiber. The network management device may be config-
ured to merge an incoming data stream from the external
data channel and a TV signal, if present, into the same
cable and to send it through the coaxial network. At the
other end of the coaxial network, the signals are received
by a dedicated MoCA end device.
[0005] Originally, MoCA was developed to operate as
a fully meshed network, where each node is intercon-
nected bi-directionally to every other node in the MoCA
network. Subsequently, MoCA introduced a new broad-
band access specification, MoCA Access, currently
based on the MoCA 2.5 in-home standard and capable
of 2.5 Gbps actual data rates. MoCA Access is point-to-
multipoint serving up to 63 nodes or point-to-point serving
single modem (end device). Thus, in MoCA Access, all
nodes are isolated from each other. MoCA Access is
thereby particularly suited for providing content and data
broadband access to a plurality of independent users
over an existing coax infrastructure in multi-dwelling
units, blocks of flats, hotels, holiday villages etc, as well
as commercial buildings, such as restaurants and offices.
Another MoCA access network type is MoCA Link, which
is also configured to provide point-to-point (P2P) access.
[0006] While such MoCA access networks ensure con-
venient data sharing, the data rate obtained may for var-

ious services and use cases be restrictive.

Summary

[0007] It is an objective of the invention to at least partly
overcome one or more limitations of the prior art. Another
objective is to enable enhanced data communication
over coax, by increasing the throughput capability in
terms of data rate.
[0008] One or more of these objectives, as well as fur-
ther objectives that may appear from the description be-
low, are at least partly achieved by the proposed solution
as set out in the independent claims, embodiments there-
of being defined by the dependent claims.
[0009] According to a first aspect, a modem configured
to operate in a Multimedia over Coax Alliance, MoCA,
access network is provided, wherein the modem com-
prises:

a combiner having a coaxial interface for connection
to a coaxial cable network and at least two frequency-
separated southbound interfaces, SBIs;
at least two MoCA chips, wherein each MoCA chip
is configured to operate a MoCA access link and
comprises a MoCA northbound interface, NBI, con-
nected to one each of said SBIs of the combiner, and
a data SBI;
a link aggregation switch having at least two switch-
ports connected to one each of the data SBIs, and
a port to a data communication interface for connec-
tion to a client device for communication at a client
data rate;
wherein the MoCA chips are configured to operate
separate MoCA access links at different MoCA ac-
cess frequency bands over the coaxial cable net-
work.

[0010] According to a second aspect, a network man-
agement device is provided for controlling data commu-
nication in a Multimedia over Coax Alliance, MoCA, ac-
cess network over a coaxial cable network, said network
management device comprising:

a link aggregation switch having an interface to an
external data channel configured for a supply data
rate, and at least two switchports;
at least two MoCA chips, wherein each MoCA chip
is configured to operate a MoCA access link and
comprises a data northbound interface, NBI, con-
nected to one of said switchports, and at least one
MoCA southbound interface, SBI;
wherein the at least two MoCA chips are configured
to establish separate MoCA access links at different
MoCA access frequency bands at the respective Mo-
CA SBI for communication with a MoCA modem over
the coaxial cable network.

[0011] According to a third aspect, a system is provided
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for communication in a Multimedia over Coax Alliance,
MoCA, access network between two MoCA devices con-
nected over a coaxial cable network,

wherein each of said MoCA devices comprises

two MoCA chips configured to individually oper-
ate MoCA access links; and
a link aggregation switch comprising at least two
switchports connected to each one of the MoCA
chips and being connected to an external data
interface;

wherein each device is connected to the coaxial net-
work by a combiner having at least two frequency-
separated connectors, individually connected to one
each of said MoCA chips.

[0012] Other objectives, as well as features, aspects
and advantages of the present invention will appear from
the following detailed description, from the attached
claims as well as from the drawings.

Brief Description of Drawings

[0013] Embodiments of the invention will now be de-
scribed in more detail with reference to the accompany-
ing schematic drawings.

Fig. 1 is a section view of a building that include a
MoCA access network.
Fig. 2 schematically illustrates the architectural lay-
out of a MoCA system in which the proposed solution
may be implemented.
Fig. 3 illustrates a system setup of a MoCA system
according to an example configured in accordance
with an embodiment of the proposed solution.
Fig. 4 is a block diagram of a MoCA controller con-
figured according to an example of the proposed so-
lution.
Fig. 5 is a block diagram of a MoCA modem config-
ured according to an example of the proposed solu-
tion.

Detailed Description of Example Embodiments

[0014] Embodiments of the present invention will now
be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all, em-
bodiments of the invention are shown. Like reference
signs refer to like elements throughout.
[0015] Also, it will be understood that, where possible,
any of the advantages, features, functions, devices or
operational aspects of any of the embodiments of the
present invention described or contemplated herein may
be included in any of the other embodiments of the
present invention described or contemplated herein. In
addition, where possible, any terms expressed in the sin-

gular form herein are meant to also include the plural
form, and vice versa, unless explicitly stated otherwise.
As used herein, "at least one" shall mean "one or more"
and these phrases are intended to be interchangeable.
Accordingly, the terms "a" and "an" shall mean "at least
one" or "one or more," even though the phrase "one or
more" or "at least one" is also used herein. As used here-
in, except where the context requires otherwise owing to
express language or necessary implication, the word
"comprise" or variations such as "comprises" or "com-
prising" is used in an inclusive sense, that is, to specify
the presence of the stated features but not to preclude
the presence or addition of further features in various
embodiments.
[0016] It will be understood that, when an element is
referred to as being "connected" to another element, it
can be directly connected to the other element or inter-
vening elements may be present. In contrast, when an
element is referred to as being "directly connected" to
another element, there are no intervening elements
present. It will furthermore be understood that, although
the terms first, second, etc. may be used herein to de-
scribe various elements, these elements should not be
limited by these terms. These terms are only used to
distinguish one element from another. For example, a
first element could be termed a second element, and,
similarly, a second element could be termed a first ele-
ment, without departing the scope of the present inven-
tion. As used herein, the term "and/or" includes any and
all combinations of one or more of the associated listed
items.
[0017] Well-known functions or constructions may not
be described in detail for brevity and/or clarity. Unless
otherwise defined, all terms (including technical and sci-
entific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art
to which this invention belongs.
[0018] Embodiments of the invention are directed to
MoCA access networks, which are characterized by op-
erating under any current or future MoCA access spec-
ification to provide point-to-point serving of end devices
through a coaxial network. The MoCA access network
may in various embodiments be configured to set up and
operate one or more MoCA access links under the pro-
visions of specifications associated with MoCA Access
or MoCA Link. Embodiments are suited to enable data
communication between clients that are connected to dif-
ferent end devices in such a MoCA access network. Con-
ceptually, this is achieved by enabling a Virtual LAN
(VLAN) among a subset of the end devices that are in-
cluded in the MoCA access network. The structure and
functionality of such embodiments will be described be-
low in relation to exemplifying installations of coaxial net-
works in construction complexes. For the sake of com-
pleteness, it may be noted that the embodiments as de-
scribed herein may be employed in a construction com-
plex comprising a plurality of buildings having a common
coaxial network, or interconnected coaxial networks.
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[0019] Fig. 1 illustrates, by way of example, a construc-
tion complex 1 in the form of a single building. The build-
ing 1 may e.g. be a single family unit, a block of apart-
ments, a hotel, a business complex or other, that com-
prises a number of confined building units, such as apart-
ments, hotel rooms, office spaces, etc. In Fig. 1, a few
such building units are indicated by dashed lines, two of
which are designated by reference numerals 101 and
102, respectively. A coaxial cable network 20 ("coaxial
network") is provided throughout the building 1, having
sockets in all or a plurality of the different building units.
Both apartment buildings and hotels normally have a co-
axial network covering all apartments or hotel rooms for
TV signal distribution. These cables can also be used for
high speed Internet access, IPTV, VoIP, Web-TV serv-
ices etc. without affecting the TV signal quality. The build-
ing 1 in Fig. 1 comprises a coaxial network 20 with a
plurality of individual branches, and is thus arranged as
a star network configured for point-to-point communica-
tion.
[0020] A MoCA access network is implemented on the
coaxial network 20 in the building 1 of Fig. 1, by use of
at least one dedicated network management device 40,
denoted "MoCA controller" in the following, and a plurality
of dedicated MoCA end devices, which are represented
by boxes within the building units and are denoted "MoCA
modems" in the following. Two MoCA modems are iden-
tified as M1 and M2 in the drawing. In some embodi-
ments, the MoCA controller 40 makes use of the previ-
ously un-used frequency spectrum. The MoCA controller
40 operates under a MoCA Access or MoCA Link spec-
ification and may be configured to merge an incoming
data stream and an eventual TV-signal, where applica-
ble, into the same cable and to send it through the coaxial
network 20 to the MoCA modems, which are connected
to the sockets of the coaxial network 20 and operate un-
der the MoCA Access or MoCA Link specification.
[0021] In Fig. 1, a MoCA controller 40 is connected
intermediate the vertical branches of the coaxial network
20 and an external data channel 30, such as a supply
data cable or an optical fiber. The MoCA controller 40
may e.g. be installed at the entry point of the external
data channel 30, e.g. in a basement, as shown in Fig. 1,
or alternatively e.g. on a loft of the building 1 or outside
the building 1, connected after eventual TV amplifier.
[0022] Typically, the MoCA access network is a local
area network (LAN) within the building 1 and possibly
further buildings of the construction complex. The LAN
is interfaced with a wide area network (WAN), where the
WAN interface may be arranged in the controller 40 in
Fig. 1 or a station located outside the building 1, e.g.
serving a plurality of buildings within one or several con-
struction complexes.
[0023] Fig. 2 illustrates the basic architectural structure
of a MoCA system according to one embodiment, where
the MoCA controller 40 is shown at the top, connected
between an external data channel 30 and a coaxial net-
work 20. A plurality of MoCA modems M1-Mn are con-

nected to separate branches of the coaxial network 20,
operable to obtain access to the external data channel
30 through the MoCA controller 40. The MoCA modems
may each be connected to one or more clients 201, 202.
As an example, a MoCA modem M1 may receive televi-
sion signals over the coaxial network 20 for output on a
connected TV set 202, which may include or be connect-
ed through a set top box (not shown). In addition, the
MoCA modem M1 may be configured to provide network
access to a connected computer 201, usable for receiv-
ing and transmitting data, such as multimedia data. The
MoCA modem M1 may further comprise a wireless ac-
cess point, for radio access to the MoCA modem M1 from
various portable radio communication devices such as
computers, mobile phones, tablets etc. Such wireless ac-
cess point may be configured to operate a wireless LAN,
such as wi-fi according to a standard under the IEEE
umbrella 802.11.
[0024] As used herein, "outgoing data" designates da-
ta that is generated by clients 201, 202 and transmitted
in an upstream (US) direction via MoCA modems M1
towards the external data channel 30, through the net-
work management device 40. Conversely, "incoming da-
ta" designates data that arrives in the opposite direction,
and which is transported downstream (DS). The incom-
ing data may originate from within the MoCA access net-
work or from the external data channel 30 and includes
a destination identifier. The outgoing data that is trans-
mitted from a MoCA modem includes an origin identifier
and a destination identifier. The origin identifier desig-
nates the identity of the client that generated the outgoing
data and may thus be a MAC address. The destination
identifier designates the identity of the client that is in-
tended to receive the data and may thus also be a MAC
address. With reference to Fig. 3, it may thus be noted
that in the hierarchical arrangement of the MoCA system,
DS identifies a direction towards the client side, whereas
US identifies a direction towards the external data chan-
nel 30. Various interfaces of and within the devices de-
scribed herein may be labelled as either a northbound
interface (NBI) or a southbound interface (SBI), accord-
ing to the established understanding. In this context, NBIs
are directed towards the external data channel 30 for
receiving DS data or transmitting US data. Conversely,
SBIs are directed towards the client devices 201, 202 for
receiving US data or transmitting DS data.
[0025] According to the proposed solution, a MoCA
system setup is provided, which is configured to obtain
higher throughput than state of the art systems. This is
obtained by the configuration of the MoCA controller 40
and the MoCA modem M1 (or several MoCA modems)
according to the independent claims. Specifically, the
MoCA controller 40 and the MoCA modem M1 are each
arranged with at least two MoCA chips, thereby enabling
the management of two MoCA access links. By operating
a network switch to send data packets to and/or receive
packets from the double set of MoCA chips, and using a
combiner to merge the data links transmitted on the co-
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axial network and separate the data links received on the
coaxial network, higher throughput is obtained. As an
example, two MoCA access links configured to 2.5 Gbps
can be aggregated and transmitted over the coaxial net-
work, thereby obtaining up to 5 Gbps.
[0026] Fig. 3 illustrates one example of a MoCA system
according to an embodiment of the proposed solution.
The drawing indicates the MoCA controller 40 and one
MoCA modem M1, connected over a coaxial network.
This MoCA access setup is configured to provide data
connection between an operator’s network and one or
more clients. As indicated, both the controller 40 and the
modem M1 comprises a double setup of MoCA chips,
configured to operate in parallel at different MoCA access
frequency channels. The MoCA chips are configured to
operate a 2.5 Gbps MoCA access link and, when oper-
ated simultaneously to transmit data, a total combined
data rate over the two MoCA access frequency channels
may provide up to 5 Gbps. As noted, the particular setup
of Fig. 3 is to be regarded as an example, but is useful
for understanding the proposed solution and the techni-
cal effects obtained thereby.
[0027] Fig. 4 schematically illustrates the MoCA con-
troller 40 according to one example of an embodiment,
useful in a MoCA access setup according to Figs 1-3. In
the illustrated example, the MoCA controller 40 compris-
es a first port 41 providing a NBI for connection to the
external data channel 30 providing access to an opera-
tor’s network, either directly or via a connecting cable.
An opposite SBI 42 is provided for connection to one or
more modems via the coaxial network 20. It is understood
that the MoCA controller 40 may have more than one
first port 41, and that the interface 42 may comprise a
plurality of ports. In the illustrated example, the SBI 42
comprises two coax connectors. In other examples, the
SBI 42 may comprise a plurality of separate subinterfac-
es for connection to a plurality of MoCA modems, where
each sub-interface comprises two coax connectors.
[0028] The MoCA Controller 40 further comprises a
MoCA module 43, inter alia for controlling communication
with the MoCA modems that are connected to the inter-
face 42 over the coaxial network 20. For this purpose,
the MoCA module 43 includes at least two MoCA chips,
including a first MoCA chip 44 and a second MoCA chip
45. Each MoCA chip 44, 45 is a hardware chip imple-
menting the MoCA protocol and the HW required for ful-
filling the MoCA Access or MoCA Link specification, and
such chips are available on the market. Hardware in the
MoCA chip typically includes baseband radio/power am-
plifier and potential eventual low noise amplifier, mixers,
RF switches, microprocessor, clock circuitry and an Eth-
ernet packet bus of some type. MoCA chip makers apply
the MoCA Access or MoCA Link specification to the chip
design by selection of chip content required to fulfil the
specification. The MoCA chips 44, 45 may be operated
by implemented software (computer instructions) that
causes a processor on the respective MoCA chip 44, 45,
or a separate processor, to realize two MoCA links. The

software may be stored on a computer memory in the
respective MoCA chip 44, 45, or on a common memory.
Each MoCA chip 44, 45 is configured to operate a MoCA
access link and comprises at least one NBI 441, 451
each, and at least one MoCA SBI 442, 452. The MoCA
chips 44, 45 may be physically identical but with different
software implementation to configure the MoCA chips
44, 45 for different MoCA access frequency bands.
[0029] The MoCA controller 40 further comprises a link
aggregation switch 47, or LAG 47 for short. The LAG 47
has an interface 471 to the external data channel 30 con-
figured for a supply data rate, and at least two SBI switch-
ports 472, 473. Each MoCA chip 44, 45 is connected to
one each of said switchports 472, 473, by the respective
NBI 441, 451. The LAG 47 is in various embodiments
configured to manage flow of data to/from the external
data channel 30 via the MoCA chips 44, 45 to/from the
MoCA modems connected to the coaxial network 20. Link
aggregation allows combining multiple ports 472, 473 of
the switch into a single logical link. The LAG 47 may be
configured to support Link Aggregation Control Protocol
(LACP).
[0030] By means of the configuration of the controller
40, the at least two MoCA chips 44, 45 are configured to
establish separate MoCA access links at different MoCA
access frequency bands at the respective MoCA SBI
442,452 for communication with a MoCA modem over
the coaxial cable network 20. Specifically, such two Mo-
CA access links are in some embodiments independently
operated by the respective MoCA chip 44, 45, for com-
munication with separate MoCA chips of a common Mo-
CA modem M1.
[0031] In one example, the interface 42 is adapted for
connection to a combiner 49 (denoted diplexer in Fig. 3),
included in the MoCA system setup. In such an embod-
iment, the MoCA SBIs 442, 452 are connectable to fre-
quency-separated connectors 491, 492 of the combiner
49. The combiner 49 is further configured with a coaxial
interface 493 for connection to the coaxial cable network
20. In such an embodiment, each MoCA SBI 442, 452
may have a separate coaxial connector, such that the
connection between the MoCA controller 40 and the com-
biner 49 is arranged by coaxial cable connection. The
combiner 49 is in various examples a passive device that
combines or splits two MoCA frequency bands to/from
two coax cables into/from one single coax cable. In an
alternative embodiment, the combiner 49 is comprised
in the MoCA controller 40.
[0032] In some embodiments, the data NBIs 441, 451
of the MoCA chips 44, 45 are configured for a restricted
data rate, which is lower than the supply data rate pro-
vided by the external channel 30. As an example, the
supply data rate may be configured according to 10GE,
providing Ethernet connection up to 10 Gbps, whereas
the data NBIs ports 441, 451 of the MoCA chips are con-
figured for 2.5 Gbps. By means of this configuration of
restricting the data rate to the MoCA chips 44, 45, a prob-
lem of traffic rejection, or loss of data packets, caused
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by the LAG 47 is avoided. Tests carried out have shown
that when a data rate exceeding the MoCA access link
capability of the MoCA chips 44, 45 was pushed to the
MoCA chips, e.g. through a 10GE connection between
the LAG 47 and the MoCA chips 44, 45, only one switch-
port of the LAG 47 would utilize the traffic and the excess
traffic was rejected. This was thus caused by the link
speed between the LAG 47 and the MoCA chips 44, 45
being higher than the MoCA access data link configura-
tion of the respective MoCA chip 44, 45, wherein the LAG
47 tried to push all traffic on one switchport. This issue
is overcome by the MoCA chips 44, 45 being configured
for a restricted data rate, which is lower than the supply
data rate provided by the external channel 30.
[0033] In some examples, the MoCA controller 40 com-
prises a further controller unit 48, such as a Network
Processing Unit (NPU) 48 communicatively connected
between the connector 41 and the LAG 47. The NPU 48
is configured and optimized for processing network data
packets. Specifically, it handles header parsing, pattern
matching, bit-field manipulation, table look-ups, packet
modification, and data movement. In one alternative em-
bodiment, the NPU is implemented in the LAG 47. In yet
another alternative embodiment, the NPU is connected
externally, between the data channel 30 and the connec-
tor 41.
[0034] In various examples, the MoCA controller 40
may comprise even further MoCA chips, such as 8 MoCA
chips. The present description is made with reference to
two MoCA chips for the same of simplicity. Where further
MoCA chips are included, they may be configured to act
pairwise, in accordance with what is described with ref-
erence to MoCA chips 44, 45.
[0035] Fig. 5 schematically illustrates the MoCA mo-
dem M1 according to one example of an embodiment,
useful in a MoCA access setup according to Figs 1-3. In
the illustrated example, the MoCA modem M1 comprises
a first coaxial connector 51 acting as an NBI for connec-
tion to the coaxial network 20, usable for obtaining access
to data communication with the external channel 30 by
MoCA access connection with the controller 40. An op-
posite interface 59 is provided as an SBI for connection
to one or more client devices 201. The interface 59 may
comprise one or more physical connectors 591, e.g. Eth-
ernet connectors, and a wireless radio unit 592 such as
a wi-fi unit, configured for radio communication with client
devices 201, 202.
[0036] The MoCA modem M1 further comprises a Mo-
CA unit 53, inter alia for communicating according to Mo-
CA access with the MoCA controller 40 over the coaxial
network 20. For this purpose, the control unit 53 includes
at least two MoCA chips, including a first MoCA chip 54
and a second MoCA chip 55. Each MoCA chip 54, 55 is
a hardware chip implementing the MoCA Access or Mo-
CA Link protocol and the HW required for fulfilling the
MoCA Access or MoCA Link specification, and such
chips are available on the market. The MoCA chips 54,
55 may be physically identical but with different software

implementation. The MoCA chips 54, 55 and may further
be physically identical to the described MoCA chips 44,
45 of the MoCA controller 40. The MoCA chips 54, 55
may be operated by implemented software (computer
instructions) that causes a processor on the respective
MoCA chip 54, 55, or a separate processor, to realize
two MoCA access links at different frequency. The soft-
ware may be stored on a computer memory, either as a
common memory or separately provided and included in
the respective MoCA chip 54, 55. Each MoCA chip 54,
55 is configured to operate a MoCA access link and com-
prises at least one MoCA NBI 541, 551 each, and at least
one data SBI 542, 552 each.
[0037] The MoCA modem M1 further comprises a link
aggregation switch 57, or LAG 57 for short. The LAG 57
has at least two switchports 572, 573 connected to one
each of the SBIs 542, 552 of the respective MoCA chips
54, 55. At the opposing end of the LAG 57, a SBI port
571 provides, or is connected to, the data communication
interface 59 for connection client devices for communi-
cation at a client data rate. The LAG 57 is in various
embodiments configured to manage flow of data to/from
connected client devices via the MoCA chips 54, 55
to/from the MoCA controller 40 modems connected via
the coaxial network 20, for access to the external channel
30. Link aggregation allows combining multiple ports 572,
573 of the switch into a single logical link. The LAG 57
may be configured to support Link Aggregation Control
Protocol (LACP).
[0038] By means of the configuration of the MoCA
module 53, the at least two MoCA chips 54, 55 are con-
figured to establish separate MoCA access links at dif-
ferent MoCA access frequency bands at the respective
MoCA NBI 541,551 for communication with the MoCA
controller 40 over the coaxial cable network 20. Specifi-
cally, such two MoCA access links are in some embod-
iments independently operated by the respective MoCA
chip 54, 55, for communication with separate MoCA chips
of a common MoCA modem M1.
[0039] The MoCA modem M1 further comprises a com-
biner 58 (denoted diplexer in Fig. 3). The MoCA NBIs
541, 551 are connected to frequency-separated SBI
combiner connectors 581, 582 of the combiner 58. The
combiner 58 is further configured with a coaxial interface
51 for connection to the coaxial cable network 20. In some
embodiments, each US MoCA port 541, 551 may have
a separate coaxial connector, such that the connection
between the respective MoCA chip 54, 55 and the com-
biner 58 is arranged by coaxial cable connection. The
combiner 58 is in various examples a passive device that
combines or splits two MoCA frequency bands to/from
the two SBI combiner connectors 581, 582 into/from one
single coax cable.
[0040] In some embodiments, the data SBIs 542, 552
of the MoCA chips 54, 55 are configured for a restricted
data rate, which is lower than a client data rate offered
at the interface 59. As an example, the interface 59 may
allow for 10GE providing Ethernet connection up to 10
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Gbps, or 5GE providing Ethernet connection up to 5 Gb-
ps. On the other hand, the data SBIs 542, 552 of the
MoCA chips are configured for 2.5 Gbps. By means of
this configuration of restricting the data rate to the MoCA
chips 54, 55, a problem of traffic rejection, or loss of data
packets, caused by the LAG 57 is avoided, as described
with reference to the configuration of the MoCA controller
40 of Fig. 4.
[0041] As can be understood from the foregoing, the
proposed solution thus provides a system for communi-
cation in a MoCA access network between two MoCA
devices 40, M1 connected over a coaxial cable network
20, wherein each of said MoCA devices 40, M1 compris-
es two MoCA chips configured to individually operate Mo-
CA access links at different MoCA access frequency
bands over the coaxial cable network. Each device 40,
M1 further comprises a link aggregation switch compris-
ing at least two switchports connected to each one of the
MoCA chips and being connected to an external data
interface. Each device is connected to the coaxial net-
work by a combiner having at least two frequency-sep-
arated NBI connectors, individually connected to one
each of said MoCA chips.
[0042] In various embodiments, the MoCA access
links are independently operated by the respective MoCA
chips of one of the MoCA devices, for communication
with separate ones of the MoCA chips of a the other Mo-
CA device. In some embodiments, each MoCA chip has
44, 45, 54, 55 a unique MAC (media access control) ad-
dress. The MoCA chips operating the same MoCA ac-
cess frequency band in the respective device are thus
configured for pairwise communication on said MoCA
access band. By way of example of DS communication,
the MoCA chip 44 in the MoCA controller 40 addresses
the MAC address of MoCA chip 54 in the modem in a
first MoCA access band, whereas the MoCA chip 45 ad-
dresses the MAC address of MoCA chip 55 in a second
MoCA access band which is different from the first MoCA
band. In each of the devices 40, M1, supply of data pack-
ets to be transmitted over the coax network 20 is provided
to the MoCA chips of that device by the switchports of
the LAG 47, 57. The LAG 47, 57 may be configured to
sort data between its (at least) two switchports according
to a predetermined configuration. For example, consid-
ering DS transmission, the LAG 47 in the MoCA controller
40 may be configured to provide data packets by one
switchport 472 up to a predetermined bandwidth limit,
such as the MoCA access data rate, and subsequently
change to supply data packets by both switchports 472,
473 if the total data rate to the MoCA controller 40 ex-
ceeds that bandwidth limit. Correspondingly, upon US
transmission, the LAG 57 of the MoCA modem M1 may
be configured to provide data packets by one switchport
572 up to a predetermined bandwidth limit, such as the
MoCA access data rate, and subsequently change to
supply data packets by both switchports 572, 573 if the
total data rate to the MoCA modem M1 exceeds that
bandwidth limit. In an alternative solution, each LAG 47,

57 is configured to supply data to both (all) its switchports
equally even when the combined bandwidth does not
exceed the predetermined bandwidth limit.
[0043] The proposed solution as claimed, and de-
scribed by means of examples in the foregoing, provides
a solution for increased throughput capability of a MoCA
access system over a coaxial network. It shall be noted
that the claimed system may be further characterized by
any of the features described with reference to the MoCA
controller 40 and to the MoCA modem M1 in the forego-
ing. The description given above relates to various gen-
eral and specific embodiments, but the scope of the in-
vention is limited only by the appended claims.

Claims

1. A modem (M1) configured to operate in a Multimedia
over Coax Alliance, MoCA, access network, wherein
the modem comprises:

a combiner (58) having a coaxial interface for
connection to a coaxial cable network and at
least two frequency-separated southbound in-
terfaces, SBIs;
at least two MoCA chips (54, 55), wherein each
MoCA chip is configured to operate a MoCA ac-
cess link and comprises a MoCA northbound
interface, NBI, connected to one each of said
SBIs of the combiner, and a data SBI;
a link aggregation switch (57) having at least two
switchports connected to one each of the data
SBIs, and a port to a data communication inter-
face (59) for connection to a client device for
communication at a client data rate;
wherein the MoCA chips are configured to op-
erate separate MoCA access links at different
MoCA access frequency bands over the coaxial
cable network.

2. The modem of claim 1, wherein the SBIs of the MoCA
chips are configured for a restricted data rate, which
is lower than said client data rate.

3. The modem of claim 2, wherein the SBIs of the MoCA
chips are configured for 2.5 Gbps.

4. The modem of any preceding claim, wherein the
switch is configured to operate under a Link Aggre-
gation Control Protocol, LACP.

5. The modem of any preceding claim, wherein said
MoCA access links are independently operated by
said MoCA chips, for communication with separate
MoCA chips of a common network management de-
vice over the coaxial network.

6. A network management device (40) for controlling
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data communication in a Multimedia over Coax Alli-
ance, MoCA, access network over a coaxial cable
network, said network management device compris-
ing:

a link aggregation switch (47) having an inter-
face to an external data channel configured for
a supply data rate, and at least two switchports;
at least two MoCA chips (44, 45), wherein each
MoCA chip is configured to operate a MoCA ac-
cess link and comprises a data northbound in-
terface, NBI, connected to one of said switch-
ports, and at least one MoCA southbound inter-
face, SBI;
wherein the at least two MoCA chips are config-
ured to establish separate MoCA access links
at different MoCA access frequency bands at
the respective MoCA SBI for communication
with a MoCA modem over the coaxial cable net-
work.

7. The network management device of claim 6, wherein
the MoCA SBIs of the MoCA chips are connectable
to frequency-separated connectors of a combiner
(49) having a coaxial interface for combining MoCA
access traffic onto the coaxial cable network.

8. The network management device of claim 6, further
comprising:
a combiner (49) having at least two frequency-sep-
arated connectors, connected to one each of said
MoCA SBIs, and a coaxial interface for combining
MoCA access traffic onto the coaxial cable network.

9. The network management device of any of claims
6-8, wherein the data NBIs of the MoCA chips are
configured for a restricted data rate, which is lower
than said supply data rate.

10. The network management device of claim 6, wherein
the data NBIs of the MoCA chips are configured for
2.5 Gbps.

11. The network management device of any of claims
6-10, wherein the switch is configured to operate un-
der a Link Aggregation Control Protocol, LACP.

12. The network management device of any of claims
6-11, wherein said MoCA access links are independ-
ently operated by said MoCA chips, for communica-
tion with separate MoCA chips of a said MoCA mo-
dem.

13. A system for communication in a Multimedia over
Coax Alliance, MoCA, access network between two
MoCA devices (40, M1) connected over a coaxial
cable network (20),

wherein each of said MoCA devices comprises:

two MoCA chips configured to individually
operate MoCA access links; and
a link aggregation switch (47, 57) compris-
ing at least two switchports connected to
each one of the MoCA chips and being con-
nected to an external data interface;

wherein each MoCA device is connected to the
coaxial network by a combiner (49, 58) having
at least two frequency-separated connectors, in-
dividually connected to one each of said MoCA
chips.

14. The system of claim 13, wherein the MoCA chips
comprised in the same MoCA device are configured
to operate separate MoCA access links at different
MoCA frequency bands over the coaxial cable net-
work.

15. The system of claim 14, wherein said MoCA access
links are independently operated by the respective
MoCA chips of one of the MoCA devices, for com-
munication with separate ones of the MoCA chips of
a the other MoCA device.
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